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Coordinator,  Marine  Corpa  Landing  Force  Development  Actlvltlea, 

Marine  Corpa  Schoola,  Qtuntlco,  Virginia 
Connandant  of  the  Marine  Corpa 

Teat  of  A042  Engine  In  M274  Mechanical  Mule,  flnel  report 

(a)  CMC  Project  Directive  46-62-04,  A04H  of  2  Oct  62  to  CMCLFDA 


'End:  (1)  Teat  reaulta  of  A042  engine.  Project  No.  46-62-04 
— (2)  Dlatrlbutlon  Llat  ^ 

INTRODDCTION 


•  ^  a.  Pumoae 


(1)  To  detemine  the  aultablllty  and  functioning  of  a  prototype 
model  of  the  A042  engine  Inatalled  In  a  CARRIER,  LICTT  HEAPOMS,  INFANTRY, 

1/2  TON,  4x4,  M274,  under  the  primary  envlronamntal  and  operating  condition* 
that  can  be  expected  during  amphibloua  operation*.  Further,  to  develop  data 
which  will  enable  dealgnera  to  correct  any  deflclenclea  encountered. 


(2)  The  teat  wa*  for  the  purpoae  of  evaluating  the  engine  In  the 
vehicle  and  not  the  vehicle  Itaelf. 


(3)  Thla  report  wea  Initially  required  on  1  January  1963  by  reference 
(a),  however,  the  teat  Item  wna  not  received  until  13  March  1963;  aa  a  reault, 
the  report  due  date  wna  extended  to  7  May  1963. 

2.  BACKGROUND 


The  Truck,  Platform,  1/2  Ton,  4x4,  M274,  wa*  developed  to  meet 
requirement*  for  the  lightweight  utility  vehicle  for  front  line  uae  by 
co^at  troop*.  Nuawroua  deflclenclea  In  the  preaent  A053  engine  have 
reaulted  In  a  program  to  modify  the  Corpa  of  Engineer  A042  military 
atandard  10  HP  atatlonary  engine  for  automotive  uae  In  thla  vehicle. 
Certain  external  modification*  have  been  made  to  meet  the  mounting, 
apatlal,  fording  and  alope  operational  requirement*  of  the  vehicle.  The 
Induction  and  Ignition  ayatem*  have  been  modified  to  match  the  englna 
performance  characterlatlca  to  vehicle  operational  requlramenta .  Thla 
modified  engine  package  ha*  been  dealgnated  Model  A042. 
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3.  PIELDfZMAET  DESCRlPTICm 

a.  Ganaral.  Tha  A042  aaglac  haraaftar  rafcrrad  to  aa  tha  taat  Itaa 
la  a  42  cubic  Inch  dlsplacaaaoC,  2-C]rlladar,  4  cycla,  oppoaad,  air  coolad, 
apark  Igaltad  aaglaa.  Tha  praaaat  N274  waa  aodlflad  to  accapt  thla 
eaglaa  by  tha  laatallatloa  of  four  blocka  batwaaa  tha  fraaa  aad  bad, 
radaalga  of  raar  outrlggara,  laatallatloa  of  a  dry  typa  air  claaaar,  aad 
a  lowar  gaar  ratio  idilch  eaablaa  tha  obtaloMot  of  25  MPH  at  aa  aaglaa 
apaad  of  3600  SPH. 

4.  OISCUSSKW 

a.  Tha  taat  Itaa  waa  racalvad  oa  13  March  1963.  The  vehicle  waa 
laapactad,  aarvlced,  aad  loaded  with  a  1000  pouad  cargo  conalatlag  of 
boxea  filled  with  cruahad  rock. 

b.  laltlal  oparatloa  of  the  vehicle  preaeated  ao  uauaual  probleau. 

Oil  aaalyala  aa  requeated  by  refereace  (a)  were  negative  except  after 
deep  water  fordlag  teata  which  are  dlacuaaed  la  aubaequent  paragrapha. 

c.  Ourlag  the  2,500  aillea  of  teatlng  the  following  Iteaa  required 
replaceaant: 

(1)  Pulley,  atarter,  aheave. 

(2)  Coupling,  lapluae,  magneto 

(3)  Sparkpluga  (one  aet  of  two  pluga) 

d.  Operatora  of  the  teat  vehicle  were  Isqtreaaed  with  Ita  operation 
and  power.  Tha  horaapower  of  the  A042  engine  la  leaa  than  that  of  the 
A053  engine,  however,  the  lower  gear  ratio  In  the  power  train  and  the 
torque  characterlatlca  of  the  teat  Item  conpenaatea  for  the  difference 
In  horaepower. 

a.  Oaflclenclea  noted  during  teatlng  were: 

(1)  011  filler  tube  and  oil  level  Indicator  are  not  acceaalble 
when  cargo  la  loaded  over  the  engine  acceaa  cover. 

(2)  Throttle  linkage  connactora  are  the  "aleeve"  type  with 
aet  acrewa  uaad  to  hold  the  cablea.  Thaae  aet  acrewa  becoaw  looae  and 
require  frequent  tightening. 

(3)  The  atarter  aaaa^ly  pulley  aheave  aeparated  during  a 
atartlng  attempt  and  waa  removed.  The  external  pulley  waa  uaed  through¬ 
out  tha  raaulnder  of  tha  taat. 

(4)  A  bolt  In  tha  magneto  Impulaa  coupling  vibrated  looae. 
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daMglnt  the  oagneto  housing.  A  aodlfled  oagncto  froa  the  A0S3  engine 
wee  used  throughout  the  remainder  of  the  test. 

(5)  Spark  plugs  required  replacement  at  300  hours  operation. 

This  ms  not  considered  unrealistic  due  to  the  type  operation  the  engine 
ms  subjected  to,  e.g. ,  tmnty  minutes  idle,  ten  minutes  stop,  in  each 
hour  of  operation.  The  vehicle  ms  operated  on  a  24  hour,  7  day  mek 
schedule  to  meet  the  completion  deadline  date. 

(6)  Initially  the  crankcase  filled  with  mter  while  fording, 
although  all  norml  precaution  ms  taken,  and  meticulous  maintenance 
performed  prior  to  fording.  Special  mterprooflng  agents,  which  included 
Tenpseal  and  Silastastic  RTV-732  adhesive  sellant  mre  used  around  all 
areas  where  mter  might  enter  into  the  engine.  The  test  item  ms  again 
submerged  in  mter  for  three  15  minute  periods,  with  heavy  oil  dilution 
resulting  from  each  test.  Ignition  and  fuel  systems  performed  satisfactorily 

,  in  all  mter  tests,  as  did  the  deep  mter  fording  kit. 

(7)  Due  to  the  oil  dilution  after  fording,  extended  operation 
after  fording  ms  not  performed. 

(8)  Ease  of  maintenance  and  tool  requirements  are  discussed 
in  enclosure  (1). 

(9)  Fuel  consumption,  operating  in  high  range,  third  speed,  on 
hard  surface  roads  averaged  17  miles  per  gallon. 

5.  CONaUSIONS 

a.  That  the  A042  test  item  engine,  idien  suitably  modified  for  deep 
mter  fording,  will  be  satisfactory  for  use  in  the  M274  Hechanlcal  Mule. 

b.  That  mterprooflng  by  using  units  is  not  feasible  due  to  the 
extensive  preparation  necessary  to  mterproof  the  engine  prior  to  fording. 

c.  That  an  external  recoil  starter  assembly  would  be  preferable 
and  easier  to  service. 

d.  Although  reference  (a)  did  not  invite  comments  regarding  cost 
evaluation,  the  following  are  considered  mrthy  of  consideration: 

(1)  Cost  of  special  gears  necessary  in  the  pomr  train  idien 
the  A042  engine  is  used. 

(2)  Cost  of  factory  mterprooflng  the  A042  engine,  since  mter- 
proofing  by  using  units  is  not  considered  feasible. 
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(3)  Cose  of  aodifying  any  cooponanta  which  failed  during  currant 
teats,  a.  g.  aagnato  coupling,  recoil  starter  Mchanisa,  ate. 

6.  lEOngfENDATION 

That  the  A042  test  itaa  engine,  when  suitably  nodified  for  deep  water 
fording,  be  considered  satisfactory  for  use  in  the  M274  Hecbanical  Mule, 
in  tenperate  cliaate  pending  outcowe  of  environaental  testing. 


T  H  WALT 
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DETAILS  or  TEST 


1.  TEST  NQ.  1  -.PHYSICAL  CHA84CTBRISTICS  AMD  IMITI4L  MSPECTIOH 

a.  FDEPOSE 

(1)  To  datezalaa  and  rtcord  tha  dlffarancaa  between  the  teat  and 
control  vehlclea. 

• 

(2)  To  aaaure  that  the  engine  and  vehicle  la  la  good  aMchaalcal 
condition. 


b.  METHta 

(1)  CoaiparlaonB  were  aade  of  alee,  weight,  and  engine  acceaalblllty. 

(2)  A  technical  Inapectlon  vaa  perfoned.  Ignition  output  and 
engine  vacuun  neaeured.  Idle  RFM  wea  adjuated  to  800  BFM  t  15  SFM. 

c.  RESULTS 


(1)  Conparlaon  of  phyalcal  characterlstlca  la  Hated  below: 


ir/A042  xmi 


Horaepower 

Weight 

Width  (overall) 

Hel^t  (over  platfona) 

Length  (w/foot  reat) 

Road  Speed  (Max) 

Payload  (croaa«country  and  Highway) 
Crulalng  Range  (Loaded) 

Angle  of  Approach 
Angle  of  Departure 


10 

897  Iba. 

49  In. 

28.5  In. 

118  In. 

27  NPH 
1000  Iba. 

136  alias 
40  degrees 
35  degrees 


17 

900  lbs. 

49  In. 

27.5  In. 

118  In. 

35  MPH 
1000  lbs. 

151  alles 
40  degrees 
34  degrees 


(2)  The  test  Itea  was  Inspected  and  found  In  an  "alnoat  new" 
condition.  Ignition  (nagneto)  and  engine  vacuun  were  satla factory. 


(3)  Engine  accessibility  with  the  cover  reaoved  Is  good, 
however,  with  the  cover  In  place  the  bayonet  oil  gauge  Is  difficult  to 
renove  and  replace. 

(4)  Engine  Idle  apeed  was  set  at  800  RPM  t  15  RPM. 


2.  test  pp.  2  ■-  SBliciaff 

a.  aiBBSE 

Establish  fuel  and  lubricant  capacities  and  requlreaenta . 
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b.  METHOD 

,  All  po««r  train  coaipoaenta  were  drained  and  refilled  ualng  POL 'a 
obtained  through  the  Marine  Corpa  supply  ayatea. 

e.  RESDLTS 

(1)  Fuel  tank  capacity 

(2)  Crankcase  capacity 

(3)  Transnission  and  Transfer  capacities 

3.  TEST  MO.  3  —  PRELIMIHARY  OPERATION  AMD  BREAK-IM 

a.  PDBPOSE 

(1)  Assure  that  the  engine  can  be  nade  available  for  iaaediate 
service  without  special  preparation. 

(2)  To  insure  proper  functioning  of  the  engine  and  other 
conponenta  prior  to  service  test. 

b.  METHOD 

(1)  All  conponcnts  were  cleaned  of  preservativea . 

(2)  All  conponenta  were  inapected  prior  to  atarting  the  test  iten. 

c.  RESULTS 

(1)  The  gasoline  tank  contained  a  preservative  which  was  renoved, 
all  other  conponenta  were  cleaned. 

(2)  All  conponenta  were  in  good  order  and  functioning  properly 
at  the  start  of  test. 

4.  TEST  MO.  4  —  SERVICE  AMD  LIMITED  EMDOBAHCE  TEST 

a.  PURPOSE  • 

To  detemine  serviceability,  durability,  naintenance  raquiraaents , 
and  fuel  consunption. 

b.  METBOP 

(1)  The  test  vehicle  was  operated  for  2,500  nilea  coaiposed  of 
cycles  of: 


8  gal. 

4  pints 
2  pints 


(a)  30  minutes  test  course  operation 
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(b)  20  alnutct  idling  tiae 

(c)  10  ninuCcs  of  inoperative  tine 

(2)  After  each  50  hours  of  engine  operation  an  oil  analysis  was 

■ade. 

e 

(3)  Periodically  throughout  the  test  the  following  specific 
checks  were  conducted: 

(a)  Negotiate  a  5  per  cent  grade  at  25  MPR  while  fully  loaded. 

(b)  Negotiate  a  60  per  cent  grade  at  1  nile  per  hour  while 

fully  loaded. 

e 

(c)  Start  and  operate  on  a  60  per  cent  grade, 
c.  RESULTS 

(1)  The  test  itew  was  operated  for  2,50C  wiles  as  specified  by 
paragraph  4.b.(l)  above. 

(2)  Oil  analysis  after  each  50  hours  of  operation  were  negative. 

(3)  During  the  accusnilation  of  2,500  wiles,  the  engine  started 
easily  (1-4  pulls). 

(4)  Specific  perforsumce  checks  revealed  that: 

(a)  The  test  itew  will  negotiate  a  5  per  cent  grade  at  25 
MPH  (3,600  RPM  engine  speed)  with  a  1000  pound  payload. 

(b)  Negotiate  a  60  per  cent  grade  at  1  MPH  with  a  1000 
pound  payload. 

(c)  Start  and  operate  on  a  60  per  cent  fore  and  aft  slope 
without  difficulty;  and  side  slopes  of  40  per  cent  without  stalling  or 
wisfiring.  This  was  repeated  satisfactorily  with  ona  pint  of  engine 
oil  reaM»ved. 


(d)  The  angle  of  approach  is  40  degrees;  angle  of  departure 
is  35  degrees.  The  front  footrest  anist  be  rewoved  for  angles  of  approach 
in  excass  of  40  degrees. 

(e)  In  low  range,  first  gear,  the  vehicle  will  wove  at 
approxiwately  1  MPH.  Oil  pressure  and  engine  tewperature  rewain 
satisfactory. 
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(f)  Th«  t««t  v«hicl«,  without  fordlag  kit,  will  ford  18  laehoo 
of  wator.  Durlag  toatiag  the  vohlelo  wat  •uceoaofully  fordod  to  •  dopth 
of  22  laehoa. 

5.  TEST  WO.  5  —  M4I1IT4I1I4BILITT  OF  KH6DIE 

a.  POIPOSE 

To  ovaluato  aaaa  of  aalntenaacc  and  coat  of  parta  aad  auppllaa 
during  taata. 

b.  METHOD 


Macaaaary  rapalra  ware  evaluated  for  tlae  requlreaenta ,  aceeaalbllltp, 
apeclal  tool  and  MOS  requlreaenta. 

c.  EESOLTS 

(1)  Sepalr  aad  aalnteaaace  of  the  teat  Item  la  very  alad.lar  to 
the  A053  eaglae.  Englae  reaoval  required  only  one  hour  on  the  Initial 
reaeval.  All  aalatenance  operatlona  are  relatively  alaple  aad  can  be 
perfoiaad  la  abort  perloda  of  tlae. 

(2)  Oalag  organlaatloaa  will  require  3/8  Inch  drive  aocket  aeta 
and  torqua  wrenchaa  will  be  required  for  proper  aalnteaaace  to  he 
perforaed  (apeclfled  la  paragraph  8.  below). 

(3)  Training  currently  provided  for  aalntalalag  the  A053  engine 
la  adequate  for  the  teat  Iten.  Special  training  will  not  be  required. 

6.  TEST  MO.  6  —  FOlDABILITr 

a.  TOfOSE 

To  detaralae  the  effect  of  fo'.dlng  In  aalt  water  under  aervlce 
coadltloaa  on  the  teat  vehicle. 

b.  METIOD 

The  teat  Itea  waa  prepared  for  fording  and  coaplataly  aubaaraed 
la  three  15  alnute  perloda.  Oil  aaaplea  ware  taken  after  each  aubaaralon. 

c.  RESULTS 

(1)  Flrat  fordlag  waa  conducted  for  15  alnutea.  The  engine  ran 
and  parforaad  wall.  Xaaadlataly  t^on  leaving  the  water  the  engine  oil  waa 
checked  and  found  to  contain  water;  approxlaately  85  per  cent  dilution. 
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(2)  Stcoad  fording  tominatod  after  13  niantaa  dua  to  arratle 
angina  oparation.  Again  natar  naa  praaant  in  tha  angina  oil;  approsinataly 
50  par  cant  dilation. 

(3)  Tha  final  (third)  fording  nna  IS  ninatat  in  duration.  Tha 
angina  ran  wall  and  tha  induction,  carburation  and  ignition  ayatana  wara 
obrioualy  functioning  proparly.  Oil  analyaia  after  fording  ravaalad 
water :  approzlaataly  20  par  cant. 

7.  TIST  MO.  7  —  ErmiDED  OPBUTIOII  AFTER  gOBDIWC 

a.  PTOFOSE 

To  datanaina  what  failuraa,  if  any,  night  occur  in  the  teat  item 
whan  operated  after  fording  without  banaflt  of  dacontaninatioa  or 
naintananca. 

b.  Thia  teat  waa  not  parfomad  dua  to  praaanca  of  water  in  tha 
angina  oil;  and  tha  certainty  of  danaging  tha  angina  if  oparation 
continued . 

8.  TEST  MO.  8  —  OPKRATIOIIAL  MAIMTE1I4IICE  D1  RELATIOW  TO  AMPHIBIOQS  OPEBATIOWS 
a.  PURPOSE 

To  datamine  tha  tine  and  tool  raquirananta  to  properly  aarvica 
tha  teat  item  after  aubnarganca;  and  to  inatall  and  ranova  tha  fording 
kit. 


b.  RESULTS  ^ 

(1)  Preparation  for  and  after  fording  naintananca  conaiata  of 
an  annual  or  12,000  nila  P.M.  aarvica. 

(2)  Inatallation  tine  for  tha  deep  water  fording  kit  raquiraa 
15-20  ninutaa  par  vehicle. 

(3)  Minimni  additional  apacial  toola  required  for  A042  angina. 

(a)  Pirat  and  aacond  echelon  naintananca  (organiiational) 
Wrench  Sat,  aocket,  3/8  in.  aq.  DV  PSII  5120-449-8200 

(b)  3d  Echalona  Maintenance 

Mona,  if  equipped  with  Shop  Sat  Autonotiva;  if  not. 
Wrench  Sat,  aockat,  3/8  in.  aq.  DV  PSM  5120-449-8200. 
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4th  Echcloa  Malateiuace 
S«M  as  paragraph  2.  abova. 

5th  Echaloa  (dapot)  Maiataaaaea 

■oaa 


4 


BNCLOSDIE  (1) 


46/4B/lLDtafk 

4<««2>04 


DISTRIBOTIQH  LIST 


CMC  (Co4«  4X,  404H,  CST*6)  (6) 

oe,  mrunc  (i) 

Oe,  IMFFac  (1) 

ce,  IstMarDlT  (3) 

OC,  2dMarDiv  (3) 

oe,  3dllatDlv  (3) 

oe.  Istlfirlris  (2) 

oe,  PoxTrps,  IMFLant  (2) 

oe,  PotTtpc,  IMFP«c  (2) 

oe,  MCS4,  Philadelphia  (1) 

Dlx,  MCEC,  MCS  (2) 

00,  NTSchCo.  MCBCUIC  (1) 

MCLeO,  AT40  (2) 

MCLaO,  USA  Axaor  Bd.,  Ft.  Kaox.  Ky.  (2) 

Anaed  Sarrleaa  Taehalcal  Xnfotaatloa,  Arllagton  12,  Va.  (ASTIA)(10) 


